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The  Duckwater  Project  includes  an  area  791,540  acres  in  size  (23  square 
miles  larger  than  the  state  of 'Rhode  Isjand).   It  is  situated  in  the 
high  desert  valley  and  mountainous  country  of  east-central  Nevada,  50 
air  miles  southwest  of  Ely,  Nevada. 

The  plan  is  needed  for  two  primary  reasons:   (1)  to  reduce  average  annual 
floodwaTer  and  sediment  damage  to  the  Duckwater  Indian  Reservation  and 
private  lands  which  amount  to  $39,000  (Duckwater  agricultural  lands  have 
been  flooded  10  out  of  the  last  12  years  and  the  most  recent  flood,  July 
1970,  damage  amounted  to  nearly  $111,000);  (2)  to  stabilize  and  protect 
the  valuable  rangeland  -  watershed  resources  upon  which  the  local  resi- 
dents and  economy  depend  for  a  living  and  future  generations  of  Americans 
will  require  for  growth  and  security. 

The  plan  as  outlined  is  aimed  at  treating  some  of  the  basic  causes  of 
flooding  and  deterioration  rather  than  the  effects.   Increasing  plant 
cover  and  improving  plant  composition  must  be  achieved  in  order  to 
protect,  enhance  and  maintain  all  resource  values  in  the  total  environ- 
ment. Five  rest- rotation  grazing  management  systems  and  needed  facilities 
(fences,  catt leguards,  wells,  reservoirs,  spring  developments,  pipelines, 
water  catchments)  and  carefully  selected  land  treatment  measures  (seeding) 
are  proposed.  The  estimated  cost  necessary  to  implement  these  facilities 
and  measures  is  $3,984,130. 

In  addition,  two  floodwater  detention  structures  are  proposed  to  protect 
Indian  and  private  lands.  The  cost  of  these  structures  is  estimated  to 
be  $675,220.   The  50  year  benefits  for  the  structures  exceed  the  costs 
by  a  ratio  of  1.11  to  1.00. 

Proper  maintenance  of  the  completed  project  will  require  $154,960  annually, 

V/ithout  action  now,  the  downward  trend  will  continue.  The  opportunity 
to  restore  resource  values  to  an  acceptable  level  and  to  control  flood 
damage  will  become  more  costly  and  time  consuming  with  each  year  of  delay. 
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Duckwater,  a  desert  valley  community  in  eastern  Nevada,  50  air  miles 
southwest  of  Ely,  is  the  focal  point  of  the  Duckwater  project.  The 
community  is  surrounded  by  a  vast  range  I  and  area,  (just  over  three 
quarters  of  a  million  acres)  on  which  the  Duckwater  Indians  and  other 
local  residents  depend  for  a  living,  primarily  through  livestock  prod- 
uction. I 


PHOTO  1 
Indian  Ranches  on  tke.  QuckwatzA.  Indian  RteeAvatlon. 


The  watershed  areas  immediately  surrounding  the  Indian  reservation  and 

other  private  lands  in  the  community  are  fragile  in  nature.   They  have 

a  history  of  feeding  floodwaters  loaded  with  silt  and  other  debris  onto 

the  valiey  floor.   Their  fragile  condition  is  due  in  part  to  the  way 

nature  left  them  and  in  part  to  the  way  they  have  been  used.  .  In  the 

present  state  the  situation  means  dollars  lost,  not  only  to  local  residents 

but  also  to  the  entire  region.  Tne  estimated  average  floodwater  damage 
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amounts  to  $39,000.00  annually.   During  the  most  recent  flood,  July  1970, 
damage  reached  nearly  $111,000.00  8/ 
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PHOTO  2 
SJULZ  and  dzbtvU  Id^t  by  the.  1970  {lood 

Requests  for  corrective  measures  have  been  pressed  for  some  time;  how- 
ever, various  circumstances  have  hindered  progress.   Among  other  things, 
information  about  the  basic  resource  was  lacking.   The  division  of  use 
areas  among  the  various  livestock  operators,  due  to  appeals  and  other 
factors,  has  never  been  settled.  This  has  deferred  positive  steps  toward 
good  range  management.   In  the  meantime,  soils  and  other  resource  values 
continue  to  go  down  hill. 


In  1963  tne  Bureau  initiated  a  hydrologic  study  to  determine  the  extent 
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1/     Refer  to  Literature  Cited  in  Aooencix  A 
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of  the  problem.   Later,  due  to  urgency  of  the  local  situation,  Duckwater 
became  a  pilot  area  on  which  the  Bureau's  latest  procedures  for  watershed 
analysis  were  put  to  work.   In  1970  collection  of  field  data  for  this 
study  was  completed  and  the  stage  for  action  was  set. 

Data  from  the  watershed  studies  along  with  data  concerning  other  resource 
values;  (livestock  forage,  wildlife,  minerals,  etc.);  were  assembled  to 
establish  a  base  for  detailed  analysis.  6/ 

A  comparison  of  data  relating  to  the  various  use  demands  was  then  made 
to  identify  areas  of  conflict  and  to  suggest  possible  courses  of  action.  5/ 
With  this  done  the  framework  was  laid  to  proceed  with  an  action  plan  to 
meet  the  problems  identified.  ' 

The  primary  problems  identified  were  the  prevailing  deteriorating  water- 
shed condition  and  flood  damage  to  agricultural  lands.   The  most  signif- 
icant opportunities  to  correct  the  current  situation  are:  (1)  proper 
management  of  livestock  use,  (2)  improvement  of  access  roads,  and  (3) 
land  treatment  of  highly  productive  areas  that  have  deteriorated  to  a 
state  where  necessary  vegetative  cover  cannot  be  established  by  manage- 
ment alone -within  the  forseeable  future. 

The  plan  derived  is  therefore  keyed  to  watershed  problems,  flood  control 
and  overall  watershed  conservation.  The  fundamental  goal  is  to  protect, 
enhance  and  maintain  the  quality  of  the  environment,  to  protect  public 
health  and  to  stimulate  and  stabilize  the  local  economy.  As  provided  in 
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the  watershed  planning  system,  objectives  and  proposals  outlined  in  the 
plan  are  defined  under  two  headings:   1)  Conservation  and  2)  Development, 

The  conservation  portion  deals  .with  correction  of  the  overall  range  land- 
watershed  problems.   It  resolves  livestock  use  demand  and  other  basic 
use  conflicts  so  flood  con~rrol  and  watershed  protecti.on  can  be  achieved. 

.The  primary  conservation  objective  is  to  stop  further  deterioration  of 
fertile  top  soil  by  increasing  quantity  and  quality  of  vegetative  cover 
and  by  retaining  water  resources  on  site. 

The  development  portion  is  directed  to  a  solution  .of  the  flood  threat 
to  agricultural  lands  originating  from  the  surrounding  watershed.   The 
The  objective  here  is  to  treat  critical  areas  and  provide  necessary 
structures  to  minimize  flood  damage  to  off-site  private  lands.  The 
level  of  protection  is  aimed  at  the  most  intense  storm  that  would  occur 
in  a  ten  year  period  based  on  past  records.  2/ 


28 


♦ 


• 


DESCRIPTION 

CF 
PROJECT  AREA 


• 


29 


# 


LOCATION  AND  LAND  STATUS 
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As  shown  on  pages  4  and  5,  (Maps  number  1  and  2),  the  project  area  is 
located  in  the  west  central  portion  of  the  Ely  District,  which  in  turn 
is  situated  in  east  central  Nevada.   Currant,  Nevada,  a  small  community 
on  the  east  fringe  of  the  project  area  is  53  road  miles  southwest  of 
Ely' and  272  road  miles  north  of  Las  Vegas  via  Warm  Springs  and  Alamo. 
Duckwater  is  about  20  miles  northwest  of  Currant. 


PHOTO  3 
CaJi/ia,it,   Nzvcida  -  HdcidqucLrutz/U)    '^on.  tkz  CuA/iant  Rcazck. 

Most  of  the  land  in  the  area  is  open  public  land.   Private  lands  are 
di video  between  the  Duckwater  Indian  Reservation  and  other  privaTe 
citizens.   A  summary  of  ownership  is  listed  as  follows: 
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TABLE  1 

LAND 

STATUS  AND  ACRE 

:age 

Status 

Acreace 

Percent  of  Area 

Publ ic  Land 

777,660 

98.2 

Duckwater  Indian  Reserv. 

3,200 

.4 

Other  Private 

10,680 
791,540 

1.4 

TOTAL 

100.0 
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PHYSICAL  DATA 

Physical  characteristics  of  the  project  are  generally  typical  of  the 
Great  Basin  region  of  the  west.   In  order  to  present  a  more  specific 
picture  of  the  various  physical  features,  soils,  geology,  topography, 
water,  climate,  vegetation  and  hydrology,  the  following  descriptions 
are  provided. 

Soi  I  s 

A  wide  variation  of  soils  occur  over  the  project  area  due  to  variations 
in  climate,  relief  "and  earth  formations.  A  small  scale  general  soils 
map  (Map  #9)  is  included  in  the  folder  on  the  back  cover,  to  show  the 
patterns  of  the  dominant  soil  groups.   This  information  was  completed 
for  tne  entire  project  area  by  comparing  and  extending  soil  information 
from  surveyed  portions  to  adjacent  areas  .with  similar  vegetation  and 
soil  characteristics. 

The  soils  are  divided  into  ten  (10)  dominant  soil  groups  each  of  which 
is  made  up  of  several  families.  As  a  whole,  the  soils  are  shallow  (less 
than  20  inches)  with  coarse  to  medium  textured  loamy  surfaces;  they  are 
light  colored,  strongly  alkaline  and  moderately  permeable;  they  have 
low  available  water  holding  capacity  and  are  susceptible  to  severe 
erosion.   A  general  description  of  each  of  the  ten  groups  is  included  in 
Appendix  B.   4/   10/  24/ 
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♦ 


For  planning  purposes  the  project  area  was  divided  into  three  segments: 
A,  B,  &  C  (see  Map  3  in  Map  Folder). 

Detailed  soils  information  essential  to  good  management  planning  is 
lacking  on  Segments  B  and  C.  This  data  will  be  acquired  during  the  1972 
fiscal  year  to  provide  sound  backing  to  the  treatment  proposals. 

Geo  logy 


♦ 


♦ 


Mountain  ranges  in  the  area  are  typical  basin  and  range  fault  blocks. 
The  individual  ranges  expose  deformed  marine  sediments,  chiefly  carbonates 
formed  during  the  Paleozoic  time  period.  Overlying  these  sediments  are 
extensive  lava  flows  and  volcanic  deposits  laid  down  during  the  tertiary 
and  quaternary  geologic  periods.   7/ 


•^ 


PHOTO  4 

ite^o/wied  y,\ojU,;iq.  a  zdiii-.z;  i-t!>   -  vzQQXcutlo;i-6olt  vlyuX  39 '50, 
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PHOTO  5 
SmoothZy  loundzd  voZccuiic.  h/JUU>    {i%rJjnhhJX<u>\   -  vzge£cuLLo}i-&o<Li  uvu£  3930. 


Topography 


♦ 


The  relief  is  made  up  of  fairly  broad  valleys  interspersed  by  relatively 
rough  mountain  ranges.  As  shown  on  Map  #3,  four  major  mountain  ranges 
oriented  north  and  south  intersect  the  project  area.  They  are  the  (1) 
Park  Range,  the  (2)  Pancake  Range,  the  C3)  Grant  Range  and  the  (4)  White 
Pine  Range.   Four  valleys  result  from  the  mountain  orientation:   U) 
Little  Smokey  Valley  which  drains  north  into  Newark  Valley;  C2)  Big  Sand 
Spring  Valley  drains  south  into  The  Hot  Creek  Valley;  C3)  Duckv/ater  Valley 
which  drains  southward  into  Railroad  Valley;  and  (4)  Railroad  Valley  which 
extends  on  south  out  of  the  area. 
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PHOTO  6 
RcuZn.oa.cL  VaZlny  Zoo  king  lv&a£  towaJid  the.  Pancake.  Range. 
[Vegetation  Planning  Zlemej->X  141). 

The  lowest  point  in  the  Project  Area,  4,800  feet  above  sea  level,  occurs 
southwest  of  Currant  in  the  Railroad  Valley.  The  highest  point  is  Por- 
tuguese Mountain,,  9,240  feet,  which  occurs  in  the  southern  end  of  the 
Pancake  Range.   Currant  Mountain,  11,513  feet,  is  located  on  the  Hum- 
boldt National  Forest  outside  the  project  area  12  miles  east  of  Duckwater 

Water 

As  shown  on  Map  #3,  the  principal  waters  originate  from  four  large 
springs:   Big  Warm  Spring,  Little  Warm  Spring,  Bull  Creek  Spring,  and 
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Green  Spring  -  and  one  stream  -  Currant  Creek.   Little  Warm  and  3ig  Warm 
Springs  give  rise  to  Duckwater  Creek  which  is  a  primary  source  of  irri- 
gation and  livestock  water.   Flow  from  these  springs  is.  constant  and 
very  dependable.  Waters  from  Green  Spring,  Bull  Creek  Spring,  and 
Currant  Creek  are  also  used  extensively  for  irrigation  and  livestock 
watering. 


PHOTO  7 

Big  WaJvm  Spfu.ng6  -oi  £kd  ptujicJjpoUL  tAicutoA  60uA.cz  &0X.  <lhAA.caXzd 
n-l&icU  on  tho,  vattttj  himdeiQA. 

Other  sources  of   water   include  approximately  35  springs    (mostly   undeveloped), 
some  wells,    and   a   few   reservoirs. 

Surface  or  ground  waters  that    leave  the  watersheds  of   the   project  area 
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eventually  drain  into  the  Railroad  or  Newark  Valleys,  both  of  which  are 
closed  basins..   21/ 

CI  imate 

There  are  two  primary  sources  of  influence  for  moisture  in  the  project 
area:   1.  the  Pacific  Ocean,  and  2.  the  Gulf  of  Mexico.  The  general 
storm  circulation  is  from  the  west  most  of  the  year  (fall,  winter  and 
spring)  bringing  moisture  from  the  Pacific  Ocean  -  approximately  37 
percent  of  the  total.  The  summer  storms  tend  to  be  from  the  souih, 
originating  in  the  Gulf  of  Mexico  -  approximately  25  percent  of  the  tota 
is  attributed  to  this  source.  The  remaining  38  percent  arises  from 
evaporation  of  moisture  from  the  Great  Basin  itself.  The  types  of 
triggering  mechanisms  include  convection,  orographic  lifting  (lifting 
due  to  mountains),  and  two  basic  forms  of  cyclones:   (1)  transitory 
frontal  systems  originating  in  the  Pacific  Ocean  and  Gulf  areas,  and 
(2)  continental  cyclones  developing  over  the  Great  Basin.   12/ 

Annual  precipitation  in  the  project  area  varies  from  approximately 
six  to  twelve  inches  in  the  valley  bottoms  and  from  twelve  to  eighteen 
inches  in  the  mountains. 

Precipitation  and  temperature  data  for  the  project  area  is  summarized 
in  Appendix  C. 

The  lowest  recorded  temperature  for  the  area,  a  minus.  34°  F.,  occurs 
in  January;  the  highest,  99°  F.,  occurs  in  July.   The  frost  free  period 
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ranges  from  53  to  125  days  depending  on  -the  location.  22/ 

Vegetation 

Vegetation  in  the  project  area  consists 'of  three  general  types:   (1) 
Northern  Desert  Shrub,  (2)  Pinyon-Juniper,  and  (3)  Salt  Desert  Shrub. 
These  broad  types  are  further  divided  into  nine  subtypes.   Information 
pertaining  to  the  general  types  and  subtypes  is  described  as  follows: 

r 


PHOTO  3 
The.  tiorMiQAYi  Vz&osjt  ShAab  Ttjpz  oadLpiu  tlie.  bz/ick  and 
iooikWL  an.oxu>    lvzge£a£ion-60<Ll  u.;iiz  3400). 

The  Northern   Desert   Shrub   Type  occupies   approximately   49   percent  of   the 
project  area.       It  occurs   on  the   upland   fans  and    benches,    the    low    lying 
foothills  ana  on  ^p    into  the    lower  mountainous  areas.      Annua!    precipitation 
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ranges  from  eight  to  fifteen  inches.  Most  of  the  need  to  increase  vege- 
tative cover  falls  within  this  type.  At  present  grasses  and  other  under- 
story  species  are  sparse  over  much  of  the  area  and  sagebrush  (Artemi  s  ia 
5dd.  )  virtually  dominates.   Other  species  natural  to  the  type  include 
Nevada  ephedra  (Ephedra  nevadensis),  spring  hopsage  CGrayia  spinosa), 
Sandberg's  blue  grass  (Pea  secunda),  wildrye  (El ymus  spp. ) ,  bluebunch 
wheatgrass  (Aoropyron  soicatum),  squirrel  tail  (Sitanion  hvstrix),  needle 
and  thread  grass  (Sti  pa  spp.  ) ,  Indian  ricegrass  (Oryzcpsis  hymenoides) 
and  various  forbs. 


PHOTO  9 
P.l.ujoyi-JtinipQA.  aj>  ApsizcidiAg  onto  £>omd.  o^  tkz  Zom&l   bene.-' 
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The  Pinycn-Jur. ioer  Type  is  naTive  to  the  higher  mountainous  areas  and  is 
spreading  onto  the  lower  bench  areas.  At  present  about  19  percent  of  the 
project  area  supports  a  growth  of  pinyon-juniper.  The  type  usually  occurs 
on  shallow  soiled  slopes  in  the  12  to  J 8  annual  precipitation  zone.  Single 
leaf  pinyon  pine  CPi  nus  rnonodhyj  I  a)  and  Utah  juniper  CJuniperus  osteosperma) 
are  the  two  species  represented.  Other  associated  species  include  sage- 
brush, wheatgrasses  (Aqropyron  sjo.),  bluegrasses  (Poa  spp.)  ana  various 
forbs. 


.  PHOTO  10 
'^hvLvt^ojL  Xa  ont  oi  tkz  mo&£  vaZaablz  6p2.cJ.0A  in  ike.  Salt 
dOsit/vL  S'rJiab  Type. 
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The  Salt  Desert  Shrub  Type  makes  up  the  remaining  32  percent  of  the 
project  area..  This  type  is  found  largely  on  the  bottom  lands  and  alluvial 
fans  where  annual  precipitation  is  less  than  8  inches.   Greasewood  (Sar- 
cobatus  spp. ) ,  shadscale  (Atriplex  conf ert i fol ?a) ,  fourwing  saltbush 
(Atriplex  canescens),  black  sagebrush  (Artemisia  nova),  horsebrush  (Tetra- 
dymia  spp. ),  and  rabbitbrush  (Chrysothammus  spp.)  are  the  principal 
shrubs.  Winterfat  (Eurotia  lanata)  occurs  in  fairly  broad  solid  stands 
or  intermixed  with  the  shrub  types.  Great  Basin  wildrye  (Elymus  cinereus), 
saltgrass  (Distichilis  stricta),  gal  I  eta  grass  (Hi  I  aria  James?  i ) ,  alkali 
sacaton  (Sporobalus  atroides),  Indian  ricegrass,  squirrel  tail  and 
various  forbs  are  also  common  to  the  type.   13/ 

A  summary  of  the  acreages  for  the  various  vegetative  subtypes  shown  on 
Map  #4  is  listed  in  the  following  table: 

TABLE  2  ' 

VEGETATION  SUBTYPES 

Subtype  Acres  Percent  of  Area 

0I2  Bunchgrass  974 

041  Big  sagebrush  85,965 

042  Low  sagebrush  2,226 

043  Black- sagebrush  292,091 

044  Rabbitbrush  12,846 
09I  Pinyon-Juniper  151,928 
I3I  Shadscale  102,228 
I4I  Greasewood  84,456 
I5I  Winterfat  44,946 

777,660 
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Hydro  logic  Studies 

Due  to  the  scarcity  of  hydrologrc  information  over  much  of  the  State  of 
Nevada,  the  Bureau  of  Land  Management  initiated  a  data  collection  program 
in  1963  titled  "The  Nevada  Watershed  Studies".  Twelve  key  watershed 
areas,  one  of  which  was  located  in  the  Duckwater  project  area,  were 
selected  throughout  the  state  and  instrumented  with  rain  guages  and  stream 
recorders.  Soil  and  vegetative  information  for  each  of  the  sites  was 
obtained  through  cooperation  of  the  University  of  Nevada.   4/ 


PHOTO  1 1 
RzzoKcUng  pKzcU.pZtcuU.on 
guagz&  kavz  bzzn  aottzcXtng 
data  i>i.no.z  1953.    ■ 
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9     Map  it 5   shows  the  location  of  the  study  within  the  project  area.   The 
position  of  the  various  instruments  is  also  shown. 

Examples  of  the  types  of  Instruments  used  are  shown  in  photos  11,  12 
and  13. 


PHOTO  12 
du/uLng  pwlod&  ofa  peak  silliio^. 
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PHOTO   13 
TkU  ititzom  Kz.aoK.doA.  xcu>  almost  wcu>kz.d  out 
duvUng  tkz  ilood  o{  July  1970. 
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ECONOMIC  SITUATION 


History 

Nevada's  economic  development  began  in  1828,  when  fur  trappers  worked 
throughout  the  Humboldt  Basin  in  north-central  Nevada.  The  California 
Emigrant  Trail  was  established  in  1843,  and  the  Central  Pacific  Railroad 
was  constructed  through  Nevada  in  the  late  1860 's. 


i,,.,    .,».■.—  !»   ,....,.  -  -r  -  N  i  •,  pimni  ■,ti;Ljiri..i.i  l.ll— .!'■  mt 
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PHOTO  14  • 

oncz  UhsUtc  ?jjiz'<!>  county  i,ojit. 

Mining  activity  began  around  1853  and  quickly  dominated  the  economy  of 
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the  state.  Agriculture  had  its  beginnings -In  the  trek  of  emigrants  to 
California  and  the  demands  of  early  mining  camps. 

In  tna  Djckwater  area,  agricultural  development  began  about  1872.   Land 
Office  records  show  that  most  of  the  private  lands  there  were  patented 
under  the  agricultural  land  laws  and  by  state  selectipn  between  1872  and 
3  890. 


PHOTO  15 
A£-tu,cuZi.:JiaZ  Zcind  on 
VllzLcoXza.  fianch. 


Historically,  tne  economy  of  the  Duckwater  area  has  always  been  agricul- 
tural.  Local  private  lands  have  been,  and  are  still  used  as  base  for 
grazing  of  public  lands,  often  on  a  year  round  basis.   In  addition  to 
resident  operations,  large  numbers  cf  sheep  were  trailed  in  for  wintering 
from  summer  ranges  to  the  north.  At  present  sheep  use,  as  we  I  I  as  cattle 
use,  is  greatly  reduced. 

Tr.ere  has  been  no  mineral  development  nor  other  industry  in  the  area. 
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.  Pqdu I  at  ion  ' 

Preliminary  1970  census  figures  for  Nevada  show  a  population  of  488,738, 
an  increase  of  203,360  over  the  J960  figure  of  285,378.  The  1970  popul- 
ation count  for  Nye  County,  where  the  Duckwater  area  is  located  Is  5,505 
compared  to  3,989  in  1960.  Duckwater  population  is  fewer  than  125 
people,  about  2%  of  the  county.  There  are  now  20  families  living  in  the 
Duckwater  area,  15  of  which  (78  people  or  62$)  are  Indians.- 

Personal  Income 

Median  family  income  for  Nye  County  in  1966  was  $6,399  compared  to  the 
United  States  county  median  of  $4,630.  The  Bureau  of  Indian  Affairs 
estimates  the  per  capita  income  for  Indians  living  on  reservations  in 
Nevada  to  be  about  $700,  or  S3, 500  per  family.  There  is  no  evidence 
to  indicate  that  Indian  families  living  i.n  the  Duckwater  area  have  an 
annua!  i ncome  exceed i ng  this  amount,  which  is  about  $2,899  below  Nye 
County  median  income.  The  high  income  figure  for  Nye  County  appears 
to  result  from  high  wages  paid  to  employees  working  in  the  northern 
portion,  or  the  Atomic  Energy  Nevada  test  site. 

Aqricu I ture 

The  1964  census  of  agriculture  shows  Nevad3  having  2,156  farms,  198 
fewer  than  in  1959.   Nye  Counyy  had  121  farms  in  1964,  seven  more  than 
in  1959.   There  are  presently  15  farm  operations  i  n-  the  Duckwater  area, 
or  about  12$  of  the  total  of  the  county. 
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The  value  of  farm  products  sold  in  Nye  County  in  1964  was  $J,]57,Q00. 
The  estimated  value  of  crops  produced  in  the  Duckwater  area  in  J970  was 
$394,943,  which  would  be  abouT  \1%   of  the  J964  total  of* the  county. 

The  Duckwater  area  contribution  to  the  agricultural  production  of 
Nevada  is  primarily  hay  and  forage.  Duckwater  has  about  4,000  irrigated 
acres  and  about  2,500  additional  crop  acres.  Major  crops  are  alfalfa, 
meadow  hay,  and  pasture.  The  estimated  value  of  the  1970  crop  for  the 
Duckwater  area  is  shown  on  Table  4  of  Appendix  D. 
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In  addition  to  the  crop  production,  there  are  thirteen  cattle  and  six 
sheep  operators  in  the  area.  At  present,  the  cattle  operators  are 
harvesting  an  average  of  12,500  AUMs  on  public  lands  in  the  project  area 
and  sheep  operators  8,000  AUMs  -  total  demand  amounts  to  50,577  AUMs. 


■J 


PHOTO    )6 

lAduzyi  aattZo.  bcUyig  wonkad-  ju&Z  bz&OKQ.  &xhn  ouut  on  the.  open  Kangz. 
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Emp loymenT 

The  total  work  force  in  Nevada  in  December  1970  was  about  242,000  of 

which  14,600  were  unemployed  -  about  6.0^  of  the  work,  force.  Due  to 

the  agricultural  influence,  the  unemployment  is  not  a  significant  problem 

in  fhe   Duckwater  area.  The  Nevada  Employment  Security  Department  does 
not  have  any  claims  from  people  in  this  area.  / 


'^■»-. 


PH0T0  17 
VuckwateA  School  accomwdattu, 
Indian*  and  wfvutz  4>tudcnZi  o'£ 
the  local  an.za. 


A  table  showing  a  comparison  of  land  ownership  and  administering  agency 
between  the  State  of  Nevada  and- the  Duckwarer  Project  Area  is  shown  in 
Table  5  of  Appendix  D. 


SOIL  P   LEMS 


As  discussed  in  a   ^ceci..^  ectlc   "'age   33,,  the  soils  in  the  project 
area  are  highly  s.    tible  to  eros   .  This  along  with  several  other 
factors  accounts  .or  The  existing  erosion  conditions.  Much  of  the  terrain 
is  mountainous  and  vegetative  cover  is  sparse.  High  intensity  summer 
storms  are  typical  to  the  area. 


PHOTO  18  . 

Su/iTnoA  btoten  ovqa.  th.2,  Panzakz  Rcuigz.  wza£  0$  VuckwcuteA. 

The  areas  with  the  most  severe  problems  are  also  the  ones  subject  to  the 
greatest  use  pressure,  crazing,  access,  etc.,  due  mainly  to  their  nearness 
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to  ranch  bases  in  the  val ley  bottoms. 

The  present  soil  erosion  situation  is  illustrated  on  the  map  prepared  as 
a  part  of  the  recent  watershed  study,  see  Map  #5.  Only  a  relatively  sma I 
portion  of  the  project  area  is  rated  in  severe  or  critical  condition  as 
shown  in  Figure  No.  1.  For  the  most  part,  however,  it  happens  that 
these  are  the  same  areas  causing  the  greatest  flood  problems.  This  again 
is  primarily  due  to  their  position  in  relation  to  base  lands. 


STABLE     Q.% 


2,493  acres  \      /3,QK  acres 


CRITICAL     2.82 


SLIGHT      52  A% 
407,646  acres 


FIGURE  ] 


t/ioA<Lon  Condition  CZaAh  Sumr.aA.'j  0&  the,  VkojzcX  Aiea. 


The  erosion  condition  classes  depicted  are  a  reflection  of  the  present 
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erosion  conditions  of  the  soil  surface  determined  during  the  first  phase 
of  the  watershed  studies.  The  rating  given  to  a  site  is  referred  to  as 
the  soil  surface  factor  CSSF).  A  numerical  system  ranging  from  0  to  300 
is  used,  which  in  turn  is  broken  into  the  five  headings  used  above:   stable 
(0-20),  slight  (23-40),  moderate  (43-60),  critical  (61-80),  severe  (81- 
100). 

The  SSF  is  based  on  the  degree  of  soil  and  litter  movement,  plant  pede- 
stal ling,  presence  and  size  of  rills  and  gullies,  and  the  amount  of  erosion 
pavement. 


PHOTO  19 
A  4, and  <an  dzpo-^Ltzcl  by  tKLCtnA  &Zoo&!> 
[vzge£cutloK.-Ao<Ll- unit   3700}.. 
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On  the  23,541  acres  (most  within  Segment  A  -  see  Map  #3)  rated  severe 
and  critical ,  the  type  and  extent  of  erosion  is  serious.  Soil  is  moved 
with  each  runoff,  subsoil  is  exposed  in  places  and  dunes  of  soil  occur 
in  deposit  areas.  Plants  and  rocks  are  pedestal  led  and  plant  roots  are 
frequently  exposed.  Pavement  areas  are  disturbed  and  dissected  with 
rills  of  varying  size.  Rills  1"  to  6"  deep  occur  in  exposed  areas  at 
intervals  of  less  than  5'  to  10'.  Flow  patterns  are  numerous,  contain 
silt  and  sand  deposits  and  may  have  significant  fans  of  barren  deposits 
Guliies  are  found  over  a  large  part  of  the  area  and  most  are  actively 
eroding. 


PHOTO  20 
So -it  loi>£>  tkjiougk  fMJU>  £&  a. 
coiU^qazncd  o^  dfpZdtzd 
vdgeXzZ  c.ovo/1. 
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The  roads  in  the  project  area,  due  to  insufficient  drainage  and  sometimes 
poor  location,  particularly  in  Segment  A,  have  been  a  source  of  trouble 
over  tne  years.  This  was  so  again  in  ]970  when  culverts,  washes  and 
other  areas  were  taken  out  contributing 'to  the  sediment  load  downstream 
causing  gullies  and  blocking  access.   In  addition  to  the  flood  damage, 
much  extra  time  was  required  detour ing  to  obtain  access  into  portions  of 
the  project  area. 


PHOTO  21 

(j)CL&h&&    CLCA0&6    KOCLCU    bZoc'iZ   CLCC2s!>£ 

and  coivOvibiutz  to  <lizcAzcu>e.d 


Erosion,  on  the  areas  rated  moderate  is  significant  and  covers  a  much 
larger  area,  but  is  much  less  severe  than  on  areas  judged  critical  as 
described  above. 

In  order  to  devise  a  basis  of  recommending  treatments  and  proposals  to 
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arrive  at  a  solution  to  existing  conditions,  the  soils  and  vegetation  of 
the  project  area  were  divided  into  specific  units,  called  vegetation- 
soil  units  and  vegetation  planning  elements.   These  units  are  shown  on 
[•'.ap  §6   and  were  prepared  during  the  second  phase  of  the  watershed  studies 
of  the  Bureau.  Data  from  studies  conducted  by  the.  University  of  Nevada 
and  other  research  data  was  used  to  supplement  that  of  the  Bureau  in 
making  the  breakdown.  The  opportunity  to  improve  each  site  depends  on 
line  current  SSF  rating  along  with  such  things  as  slope,  vegetative  cover, 
soil  type,  effective  root  depth,  rainfall  intensity,  etc! 
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WATER  PROBLEMS 

The  two  live  streams  in -the  project  area,  Duckwater  and  Currant,  have 
both  received  channel  damage  from  periodic  flood  runoff.   Irrigation 
structures  used  in  connection  with  these  streams  have  also  been  damaged 
extensively.   8/ 


Sediments  carried  during  peak  runoff  periods  have  been  detrimental  to 
fish  and  other  acquatic  species.  During  the  1970  storms  Big  Warm  and 
Little  Warm  Springs,  the  water  source  for  Duckwater  Creek,  were  Inun- 
dated. This  caused  the  loss  of  many  Railroad  Valley  Spring  fish 
(Cren Ichthys  nevadae).  These  fish  are  native  only  to  these  springs 
and  are  among  the  rare  and  endangered  American  species.   19/ 


PHOTO  22 

Q<Lp06JX&  o<  &Q.&Lm(Ln£  and  deJtwU  ioZZomxina  pa&&aqz  o<  {load  \mtax  JuZu  1970, 
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jue  to  low  precipitation,  high  evaporation  and  shallow  soils,  little  or 
no  potential  exists  for  increasing  water  yields.  Only  two  percent  of 
the  area  receives  rr.ore  than  17  inches  of  precipitation  and  these  areas 
occur  on  the  mountain  tops  in  extremely  rocky  soils. 

The  most  beneficial  use  of  available  moisture  can  be  obtained  by  retaining 
as  much  as  possible  on  site  to  improve  and  maintain  vegetative  cover  and 
sot  I  ferti I ity. 


57 


FLOOD  AND  SEDIMENT  DAMAGE 


Flooding  of  Indian  and  other  private  lands  has  occurred  during  July  and 

August  ten  out  of  The  last-  twelve  years  C1959-1970).  The  largest  and 
most  recent  flood  happened  July  22,  1970.  The  total  damage  for  this 
flood  was  $110,551.00.  This  amounted  to  $29.47  per  acre.  The  estimated 
annual  loss  per   year  for  the  remaining  eleven  years  is  $39,312.00.   8/ 
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The  Indians  and  other  residents,  in  cooperation  with  the  Bureau  of  Indian 
Affairs  and  Soil  Conservation  service,  nave  constructed  a  floodway  channel 
across  the  private  lands.   In  1970  this  channel  was  heavily  damaged. 
The  Bureau  of  Land  Management  is  obligated  to  take  action  on  the  surroun- 
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ding  watershed  to  keep  this  and  other  structures  from  being  ruined. 

The  storms  that  contribute  uncontrolled  floodwater  runoff  -from  the  water- 
shed areas  may  be  grouped  into  two  classes.  Those  that  have  a  probability 
of  occurring  more  often  than  once  in  a  ten  year  period  and  those  that 
would  occur  less  often  than  once  in  a  ten  year  period. 

Damage  from  smaller  floods,  having  a  probability  of  occurring  more  than 
crace  in  a  ten  year  period,  is  usually  limited  to  crop  damage.  The  extent 
of  loss  depends  on  the  stage  of  crop  growth. 


PHOTO  24 
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.he  larger  more  infrequent  floods  having  a  probability  of  occurring  less 
often  Than  once  in  ten  years  cause  more  exTensive  harm.   The  effect  to 


• 


59 


f 


crops  is  more  severe  besides  additional  damage  done  to  physical  improve- 
ments: ditches,  roads,  buildings,  fences,  etc.  The  most  recent  flood 
fell  in  This  category.  According  to  the  study  conducted  by  the  University 
of  Nevada  previously  mentioned,  the  loss  to  crops  and  physical  facilities 
was  $  1 j .95  and  SJ7.52  per  acre  respectively.   3/ 
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KUMA;>!  WELFARE  ' 

No  loss  of  life  due  to  flooding  has  occurred.  The  possibility  of  such 
an  event  at  Duckwater  is  considered  remote,  although  under  certain  cir- 
cumstances it  could  happen. 

The  influence  to  human  welfare  is  nevertheless  very  real.   In  years  like 
1970  the  local  residents  are  forced  to  replace  hay  and  other  supplies 
with  purchased  goods.   Funds  must  come  from  emergency  allocations  from 
the  government,  bank  loans  or  their  own  personal  reserves. 
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Correction  of  the-  flood  threat  would   relieve  hardship  to    local    residents 
and  would   provide  a  stimulus  to  the  entire   regional    economy. 
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The  overail  objective  of  the-  plan  is  to  protect  and  enhance  the  quality 
of  the  environment  of  the  public  lands  in  the  project  area  and  to  protect 
the  public  welfare  on  associated  off-site  private  lands.   Specifically 
the  proposals  are  aimed  at  two  levels  of  activity: 

1.  The  first  termed  the  Conservation  Portion  is  aimed  at 
stopping  further  deterioration  of  the  resources  over 
the  broad  scope  of  the  project  area. 

2.  The  second  termed  the  Development  Portion  goes  beyond  the 
conservation  level  in  critical  areas  to  prevent  off-site 
damage  to  private  lands  and  to  the  public  welfare 

Conservation  Objectives 

The  specific  goal  to  be  achieved  through  the  conservation  portion  is  to 
reduce  the  soil  surface  factor  CSSF)  from  its  present  value  to  the  lowest 
possible  rating  that  can  be  expected  for  the  site  under  proper  management 
practices.  Allowing  a  ten  year  period  to  realize  the  change,  the  fol- 
lowing graph  (Figure  2)  shows  the  improvement  that  should  be  realized 
for  the  project  as  a  whole.  Also  shown  is  an  estimate  of  what  the 
situation  will  look  like  in  fifteen  years  without  treatment. 
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Future  with  Project 
10  years  hence 


SEVERE  0.6^ 
■  4,666  acres 


STA 

3LE      0. 

Yi> 

/778 

acres 

/  ,c 

RITICAL 

3 

5% 

// 

27,21S 

acres 

SLIGHT 

7 

0% 

54,436  acres 


Future  without  Project 
15  years  hence 


FIGURE  2 

Con&e/iv&tLon  objectives  ±on.  changing  e/to6io/i  condition 

cZcl66  on  pKojzct  a&  a  wlwZz  compared  to  ph.zdU.cAzd  condition 
uittiiout  tkz  pioje.cz. 

The  objective  for  changing  the  SSF    is   further  broken   down   for  each  vege- 
tatior.-soil    unit    in  Appendix   E. 
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■  Cave  I  opment  Objectives 

The  objective  of  the  development  portion  is  to  protect  agricultural  lands 
from  being  damaged  by  flood  water  and  sediment  originating  in  Segment  A 
of  the  project  area  Csee  Map  #3). 

The  following  statement  contained  in  Appendix  IX,  Flood  Control,  Lower 
Colorado  Region  Comprehensive  Framework  Study  reflects  national  policy 
in  these  matters.  This  statement  from  the  summary: 

"It  is  unrealistic  to  expect  to  prevent  all  flood  damages, 
however  projects  economically  justified  should  provide  as  a 
minimum  protection  from  the  one-in-ten  year  flood  in  agricul- 
tural areas  and  from  the  one  in  TOO  year  flood  in  urban  areas." 

This  sets  our  policy  in  providing  flood  protection  to  the  lands  in 
question.   2/ 

Flood  waters  detained  by  the 'proposed  developments  will  be  released  at  a 
non-damaging  rate  into  the  1000  cubic  foot  per  second  floodway  through 
Indian  lands.  The  developments  proposed  to  reduce  flood  and  sediment 
carnages  from  the  principal  source  area  are  aimed  at  this  goal. 
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ACTION 
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Implementation  of  the  two  portions  of  the  plan,  conservation  and  develop- 
ment, are  interdependent  and  must  be  accomplished  in  coordinated  sequence 
with  each  other.  Although  the  primary  emphasis  is  devoted  to  Improvement 
of  the  watershed  and  flood  control,  there  is  a  close  tie  with  all  other 
resource  values:  range/wildlife,  recreation,  etc.  Much  of  the  logic 
behind  the  following  proposals  is  prompted  by  the  needs  of  the  various 
use  demands  for  these  resource  values.   Some  of  the  effects  along  with 
special  allowances  for  these  use  demands  as  they  relate  to  the  proposals 
are  outlined  in  brief  under  IMPACT  ON  OTHER  RESOURCES,  beginning  with 
Page  82  . 

An  outline  of  the  conservation  and  development  proposals  thus  derived  is 
provided  as  follows. 

Conservation  Prooosa I s 


Several  alternatives  were  evaluated  in  arriving  at  a  method  of  achieving 
the  conservation  objectives.   Each  approach.,  although  oriented  toward 
grazing  management,  differed  considerably  in  kind  and  degree  of  manage- 
ment Lsed.  Among  the  proposals  considered  were: 

1.  Low  intensity  manacement  -  with  no  land  treatment:  Divides  the 
project  area  into  allotments  -  seis  seasons  of  irse  and  provides, 
minimum  water  facilities. 

2.  Hi-h  inter"  -y  manacement  -  Rest  -  Rotation  with,  no  land  treatment: 
Establishes  five  allotments  -  provides  water,  pastures  and  other 
physical  facilities  for  Rest-rotation  systems. 
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PHOTO  25 
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PHOTO  27 
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3.   High  intensity  management.  -  Pest-rotat icn  with  land  treatment: 
Divides  project  area  into  five  allotments  -  provides  physical 
facilities  for  Rest-rotation  management  and  provides  for  land  treat- 
ment of  high  potential  sites  where  accelerated  deterioration  of  the 
soil  resource  is  occurring  as  a  consequence  of  the  depleted  vegetal 
cover.*  These  sites,. due  to  the  scarcity  of  a  seed  source,  will  be 
treated  to  remove  competition  from  sagebrush  and  pinyon-juniper  and 
will  be  seeded  to  an  adapted  seed  mixture. 

The  last  alternative  was  chosen  due  to  the  overall  advantages  it  offered 
in  reaching  the  objectives;  some  of  which  are  listed  as  follows: 

a.  It  is  the  only  method  which  fully  meets  the  objectives.   Due 
to  the  virtual  absence  of  a  native  grass  seed  source  in  many 
of  the  sites  in  question,  the  only  feasible  way  to  get  the 
needed  ground  cover  is  through  carefully  selected  land  treat- 
ment methods. 

b.  The  effectiveness  to  cost  ratio  is  .better  under  alternative  3 
than  alternatives  1  and  2. 

c.  It  has  a  greater  stabilizing  effect  on  the  economy  and  compliments 
other  resource  values  most. 

d.  It  provides  the  best  opportunity  to  compensate  the  loss  of  for- 
age cue  to  past- grazing  reductions  and  penaing  restrictions  in 
areas  of  use. 

*See  Map  #7:   Existing  and  Planned  Works  of  Improvement. 
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PHOTO  23 
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PHOTO  29 
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t'.i(L  &Q&L  and  tic&tO'ic  ]yiodu.ctvjity a>ajLc&  JLUzc  tlvit>  w-LLZ.  be. 
chained  and  needed.      [vegetation- AoiZ  unit  5920     pne&cnt  SSr  6S) 
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Resulxs  of  studies  on . chain ings  clearly  show  some  of  the  benefits  to 
watershed  conditions.   Data  to  illustrate  this  (snown  in  Figure  3)  is 
taken  from  a  typical  chaining  in  the  Ely  District. 


untreated 


Basal  cover  2% 


Treated 


are  Ground 


So; i  Surface  Factor  33 


Soi  I  Surface  FacTor  21 


FIGURE  3 
CompaSuL&on  o£  toiL  covqji  b&^az'/i  nrXfitatzd  and  fJiioXid 
0A.ZOM  -  faoZLouiiiig  dvUivLng  and  6  zzdlng . 

The  cira  shown  was  collected  3  years  after  treatment.  The  site  was  chained 
and  seeded  with  adapTed  species.  The  most  significant  chance  is  the  marked 
increase  in  basal  vegetal  cover  and  litter  and  the  decrease  of  the  SSF  to 
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Upgrading  of  rcacs  will  be  a  part  of  the  conservation  program.  This 
will  ba  accorr.pl  i  shad  largely  Through  ~he  road  maintenance  program.   It 
will  be  necessary  to  provide  access  to  some  isolated  .areas.   This  can  bo 
done  by  means  cf  carefully  laic  out  and  constructed  truck  trails.  Poorly 
located  unneeded  roads  will  be  water  barred  and  put  to  bed.  This  will  be 
completed  in  conjunction  with  the  land  Treatment  proposals. 

Adjustments  for  shifts  in  grazing  use  required  by  the  development  and 
conservation  proposals  will  be  worked  out  in  the  various  allotment  manage- 
ment plans.  These  are  to  be  completed  in  programmed  sequence  and  will 
supplement  this  p. an. 

A  summary  of  practices,  costs,  manpower,  maintenance,  etc.  are  shown  in 
Appendix  G,  Page  135.  Also,  a  detailed  list  of  needed  works  of  improve- 
ment is  outlined  in  Appendix  H,  pages  133  to  145.  Map  #7  (folder  on 
back  cover)  shows  existing  and  planned  works  of  improvement. 
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Development  Proposals 

The  development  proposals  are  confined  to  critical  areas  of  the  watershed 
in  Segment  A.  The  proposed  actions  are  designed  to  curb  the  rate  of 
fiooc  runoff  to  protect  offsite  damage  to  private  lands.  Structures  and 
treatments  planned  to  get  the  job  done,  after  weighing  the  various  alter- 
natives, are  listed  as  follows  and  are  shown  on  Map  #7. 

1.  One  large  detention  dam  -  location  shown  as  No.  A,  Map  #7. 
Specifications  for  the  structure  are  shown  on  Appendix  H,  Table 

24  This  structure  will  control  runoff  from  critical  portions 
of  Segment  A.  Protection  from  rainfall  runoff  is  the  primary 

.  aim.,.  Runoff  danger  from  smow  melt  is  not  considered  critical 
since  it  is  spread  over  a  longer  period,  i.e.,  3-5  days  with 
much  lower  peak  flow  rates.  The  outlet  structure  will  pass  .1 
inch  cf  runoff  from  the  watershed  area  per  24  hours.  The 
reservoir  area  will  De  capable  cf  detaining  .28  inches  of  runoff 
in  live  storage  In  addition  to  the  above  continuous  flow  capacity 

2.  Beginning  at  a  point  approximately  three  miles  downstream  from 
the  detention  darn,  Site  No.  B,  Map  #7,  the  existing  flood  plain 
will  be  used  to  construct  a  water  spreading  system  (see  Appendix 
H,  Table24).  -The  system  will  consist  of  earth  dikes  with 
adequate  pipe  weeps,  diversions  and  a  drop  structure  just  aoove 
the  Indian  Reservation  where  flood  -waters  will  be  released  into 
the  spi I  I  way  channel . . 
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Floods  with  greater  than  the  one  in  ten  year  recurrence  interval 
wi  1-1  be  detained  within  the  wa+ersp reading  area.  Waters  will  be 
r.ald  in  the  storage  areas  between  the  dikes;  earth  spillways 
will  accomodate  flow  between  dikes.  These  floods  wiJI  then  be 
channeled  over  an  emergency  spillway  at  the  terminal  structure. 
The  flow  is  not  anticipated  to  exceed  ],000  cubic  feer  per  second, 
which  is  within  the  capacity  of  the  Indian  spillway.  To  gain 
full  benefit  of  waterspread ing  the  area  (650  acres)  will  be 
planted  to  suitable  grasses.   It  will  then  be  fenced  and  managed 
in  conjunction  with  the  allotment  management  plans. 

3.   In  addition  to  the  proposed  structures,  grazing  will  be  deferred 
on  most  of  Segment  A  during  the  spring  and  summer  periods.  This 
.  will  be  done  to  retain  as  much  cover  as  possible  during  the 
danger  period  for  high  intensity  summer  storms. 

A  total  of  nine  sites  were  invesri gated  that  had  possibilities  of  containing 
structures  which  would  economically  reduce  flood  damage  from  waters  orig- 
inating in  the  source  area.  Detention  could  be  achieved  either  singly 
or  in  various  combinations.   Each  site  was  evaluated  and  an  estimate  of 
The  size  of  structure  required  to  provide  storage  for  anticipated  volumes 
of  waver  and  silt  was  commuted.   Tnese  are  tabulated  on  Table  24  of  Aooendix 


The  development  portion  of  the  plan  can  be  initiated'  at  any  stage  in 
harmony  with  the  conservation  portion  of  the  plan.  .  Prior  to  programming, 
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a  topographic  survey  of  the  areas  designated  to  contain  detention  struc- 
tures r.eeds  to  be  completed.  This  is  tentatively  scheduled  for  FY  J 972. 
Additional  foundation  investigations  and  final  design  can  then  be 
finished  as  required  and  construction  programmed  for  completion. 

An  itemized  list  of  practices  and  costs  for  the  development  program  is 
included  in  Appendix  G,  page  135.  A  I ist  of  specific  jobs  is  included 
under  job  details,  Appendix  H. 

The  size  and  number  of  deve looment  structures  is  based  on  estimates  of 
runoff  from  the  hydro  study.  A!  lov/ance  is  also  made  for  expected  improve- 
ment in  vegetative  cover  as  a  result  of  the  conservation  program.  With- 
out this  part  of  the  plan,  the  size  and  number  of  detention  and  spreading 
structures  would  increase  significantly. 
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ECONOMIC  .ANALYSIS 

Conservation  Proposals 

Details  of  the  economic  analysis  for  the  Conservation  Phase  of  the 
program  are  included  In  Appendix  F.   Effectiveness  to  cost  analysis 
(E/C)  is  used  when  it  is  not  possible  to  place  a  dollar  value  on  the 

Output  or  performance.   it  fines  the  alternative  solution  to  a  prob- 

i 

Jem  which  yieids  the  greatest  effectiveness  or  efficiency  for  any 

given  cost.  The  annual  amount  of  effectiveness  and  costs  are  dis- 
counted so  tha~r  the  ratio  reflects  efficiency  in  terms  of  the  present 
value  of  future  effectiveness  and  costs. 

Tne  rnree  conservation  alternatives  were  subjected  to  effectiveness 
to  cost  analysis  with  the  following  results: 

Alternative  E/C  Ratio 

!.   Low  intensity  managemenT  -  no  land  treatment  0.17  :  1 

2.  High  intensity  managemenT  -  no  land  .treatment  0.22  :  1 

3.  High  intensity  management  -  with  iand  treatment  0.26  :  1 

Since  alternative  number  three  has  the  highest  effectiveness  to  cost 
ratio,  for  each  dollar  SDent  there  aremore  benefits  accrued  than" 
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Devej^oomant  Proposals 

Details  ox  the  economic  analysis  for  the  Development  phase  of  the  program 
are  included  in  Appendix  F.  The  most  appreciable  benefits  are  annual 
flood  damages  avoided  and  additional  livestock  forage  gained  as  a  result 
of  the  treatments.  Benefit  to  other  factors  such  as  recreation,  aesthetics, 
and  general  resource  value  will  also  be  realized.  The  benefit,  however, 
from  these  was  not  considered  measurable  at  present  and  was  therefore 
c.T.itred  from  the  analysis.  Total  benefits  estimated  over  a  50  year  period 
amount  to  5729,554.00.  Total  costs  equal  $659,985.00  for  the  same  period,  ' 
.thus  giving  a  1.11  to  1  benefit  to  cost  ratio. 
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-   IMPACT  CM  OTHER  RESOURCES 

The  purpose  of  this  section  is  to  show  the  interrelations  of  other 
resource  values  and  uses  (.range,  wildlife,  recreation,  foresrry,  iands, 
and.  miners  Is)  to  ihe   action  proposals.  Policy  guides  to  allow  protection 
of  special  resource  values  are  also  outlined,  as  they  apply  to  each  of 
•the  items  listed  above,  and  becorre  an  integral  part  of  the  action  plan. 


RANGE 
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During  The  analysis  of  background  maTerial,  past  and  present  grazing 
practices  were  identified  as  having  the  greatest  impact  on  condition  of 
the  watershed.  This  of  course  related  specifically  to  items  over  which 
control  can  be  exercised.  Common  use  among  the  various  operators  has 
been  the  general  practice  throughout  the  project  area  over  the  years. 
Although  some  degree  of  division  in  use  has  taken  place  in  the  form  of 
customary  use  through  gentlemen's  agreement,  there  has  been  considerable 
overlap.  Conflicts  in  use  area  have  been  common,  particularly  between 
cattle  and  sheep  users. 

in  1963,  The   available  forage  was  determined  by  range  survey  and  a  • 
subsequent  40^  reduction  was  imposed  to  bring  the  demand  into  balance 
with  present  resource  production.  Attempts  were  then  made  to  allot  the 
projecT  area,  but  never  finalized  due  to  appeals  and  other  reasons. 
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Now  due  to  declining  conditions,  aggravated  by  movement  of  flood  waters 
over  the  watershed  areas,  another  restraint  is  recommended  which  will 
add  to  the  harcship  of  range  use.   Livestock  grazing  on"  most  of  Segment  A 
must  go  deferred  until  fall.  Up  to  The  present  time,  this  has  been  spring, 
summer,  and  fall  range  for  the  Indians  and  spring  and  late  fall  for  the 
sheepmen  and  other  users. 

There  is  potential  in  Segments  B  and  C  to  absorb  such  a  shift.  .  However, 
there  is  insufficient  water,  no  fences,  and,  on  many  sites,  a  lack  of 
forage.  What  takes  place  overall  is  a  "chain  reaction"  effect  -  stresses 
imposed  in  one  area  alter  use  in  other  areas.  A  fence  to  separate  one 
allotment  blocks  access  to  customary' waters  and  forage  in  another.  To  be 
effective  in  achieving  the  conservation  coals,  sufficient  improvements 
r.eea  to  be  developed  to  compensate  for  the  various  losses  and  restrictions 
and  to  establish  a  base  for  good  management. 

Without  action,  the  downtrend  of  resource  values  wi I i  continue.   Further 
reductions  may  be  considered  as  a  solution,  but  it  is  well  proven  that 
such  an  approach  does  not  reach  desired  results.  The  best  tool  to  compli- 
ment al!  resource  values  and  to  establish  a  framework  for  the  conservation 
and  flood  control  is  sound  grazing  management. 

The  most  desirable  method  for  doing  this  will  be  implementation  of  the 
five  rest-rotation  grazing  systems. 

The  most  significant  beneficial  impact  of  the  project  on  range  use  will 

be  restoration  of  the  40  percent  reduction. 
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WILDLI 


Due  to  lack  of  wildlife  studies  witr   the  project  area,  little  concen- 
trated information  has  been  gained  w    respect  to  wildlife  species  and 
use  patterns.   Primary  game  species  ..   .n  to  exlsv"  in  the  area  include 
sagegrouse,  Hungarian  partridge,  mourning  doves,  mule,  deer,  antelope, 
and  bighorn  sheep.*  Very  little  is  known  of  the  latter  species  and  no 
hunting  of  either  antelope  or  bighorn  sheep  Is  reported.  Coyote  and 
mountain  lions  are  the  principal  predators.   Birds  of  prey  include 
Golden  Eagles  and  hawks.  A  wide  variety  of  other  species  occur  over  the 
area;  a  sample  of  which  include  deserT  foxes,  weasels,  rabbits,  other 
smal |  mammals,  lizards,  snakes,  ravens,  jays,  and  numerous  small  birds. 

Other  animals  of  current  attraction  are  wild  horses  which  range  over 
the  more  remote  and  mountainous  areas  of  the  project. 

Also  of  significant  interest  are  the  Railroad  Vailey  spring  fish  (Crenich- 
thy  nevacae).   9/  These  fish  are  native  to  Warm  Springs  peculiar  to 
this  and  similar  desert  valleys  and  are  among  the  rare  and  endangered 
American  wildlife  species.  Many  of  these  fish  have  been  destroyed  as  a 
result  of  flood  damage. 

There' Is  significant  opporTunity  to  increase  all  wildlife  populations. 
This  is  particularly  true  of  antelope,  sage  grouse,  and  possibly  bighorn 
sneep.   With  increase  in  game  numbers,  hunrer  cays  will  also  increase. 
The  present  estimate  of  hunter  days  per  year  Is  150;   with  the  proposed 
program  it  is  estimated  this  will  increase  to  750. 

OH 

A'Sca  Map  #8  for  a  general  picture  of  wildlife  distribution. 
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Policy  guides  to  protect  and  enhance  wildlife  values  are  listed  as  follows 

Po! icy  Guides 

1.  Construct  guzzlers  in  conjunction  with  pipelines  and  other  water 

facilities  to  provide  water  for  wildlife. 

2.  Install  bird  ramps  and  other  necessary  devices  In  all  open  storage 

]  tanks  to  insure  protection  of  wildlife. 

• 

3.  Design  fences  to  accommodate  antelope  and  deer  crossing  -  use  wire 
spacing  18"  S:I  8"  8"  as  recommended  by  the  Nevada  Fish  and  Game 

Department. 

4.  Design  land  treatment  projects  to  gain  advantage  of  the  "ecce  effect" 
and  to  preserve  adequate  vegeratlve  cover  -  leave  islands  or  strips 
of  native  brush  as  necessary  and  use  irregular  boundaries  fitting  to 
the  terrain. 

5.  Restore  native  grasses  and  forbs  through  management  where  ever  poss- 
ible,  in  areas  that  require  seeding  use  mixes  of  grasses,  forbs,  and 
browse  -  adapt  mix  to  the  sive  treated. 

6.  identify  ail  potential  meadow  areas  and  concentrate  management. to 
improve  these  sites. 

7.  identify  all  sage  grouse  strutting  grounds  prior  to  land  treatment  to 
insure  protection  of  these  areas. 
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3.  Cooperate  with  tho  Nevada  Fish  and  Garr.e  Department  to  complete  any 
OTher  needed  species  surveys  and  to  coordinate  all  aspects  of  haoitat 
treatment  with  species  management  programs. 
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The  solitude  and  vastness  of  The-  project  area  is  probably  its  greatest 
recreational  quality.*  The  heart  of  the  area  lies  360  air  miles  north 
east  of  Los  Angeles  and  200  miles  north  of  Las  Vegas.   Except  in  winter 
or  periods  of  inclement  weather,  a  visitor  can  explore  portions  of  the 
wide  valleys  and  skirt  the  flanks  of  the  mountain  ranges  with  an  ordinary 
vehicle. 

Indian  relics,  arrowheads,  beads,  pottery,  and  other  artifacts  may  be 
found  around  springs  and  other  camp  areas  formerly  used  by  ancestors  of 
the  Indian  people. 

Racer-   history  is  tied  closely  to  the  rise  and  fall  of  mining  camps  on 
the  perimeter  of  the  project  area.  Hamilton,  situated  to  the  north  east 
at  the  base  of  Mt.  Hamilton,  Is  now  "one  of  Nevada's  ghost  towns.   It  was 
once  a  bustling  mining  town. and  county  seat  of  White  Pine  County.  The 
town  of  Moray,  located  to  the  south  west  began  as  a  silver  camp  in  1865, 
peaked  around  1874,  and  then  faced  into  history  by  1891.   During  its  peak, 
a  dai iy  stage  departed  for  Eureka,  60  miles  north  via  Pritchards,  Burnt, 
and  rogue  stations,  the  latter  two  within  the  project  area. 

r'?r itcharc's  Fast  Freight"  reportedly  made  the  trip  from  Pioche,  Nevada, 
to  Paiisade,  Nevada,  a  distance  of  some  230  miles  in  72  hours  using 
twonty-mule  teams.  Currant,  Gc/ernor's  Springs,  Pogues  and  Fish  Creek 
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remain  and  should  be  preserved 
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A  scenic  mountainous  area   known   as  the  Park  Range    lies  along   The  extreme 
south  '.vest  portion  of  the   project  area.      Due  to   its    isolated   nature,   the 
area   has   remained    large iy  untouched.      Today  with  ever    increasing   demand 
for  opsn   space,   areas    iike  this  offer  a   unique  opportunity  to  preserve 
the  codifies  of  the   natural    habitat    in  a   primitive  unmolested   state. 


"ne    impact  of   the  project    in  terms  of    increased  visitor  days    is  difficul' 
"o  asoraise  due  to    lack  of    ioca!.  back  up  data.      Based  on  the   number  of 
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areas  of  interest,  visitor  days  ..ill  i  ike  I  y"  increase  from  about  75  to  near 
503  ozr   year  as  a  result  of  project  development. 

Policy  guides  to  protect  and  enhance  recreational  values  are  i isted  as 
fo. lows : 

Pc! icv  Guides 


1.  Use  general  landscape  techniques  to  blend  land  treatment  jobs  with  the 
natural  terrain. 

2.  Use  curved  line  design  -  avoid  long  straight  lines  in  construction  of 
pi  pel  ir.es. 

5.  Avoid  extensive  clearing  of  fence  lines  Cb laded  lines)  -  use  silver 
gray  posts  , to  blend  With  vegetative  cover. 

4.  Preserve  primitive  qualities  of  the  park  range. 

5.  CooperaTe  with  the  Nevada  Smate  Curator  of  Anthropology  in  completing 
studies  of  springs  and  all  other  possible  archeological  sites  in 
acvance  of  project  work. 

6.  Provide  historical  markers  and  signs  to  identify  sites  of  significant 
historical  or  a'rcheoicg  ica  i  value. 

7.  Sign  main  access  roads  to  keep  tourists  from  being  side  tracked  into 
remote  off  track  areas  and  to  identify  areas  of  interest. 
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The  timbered  sections  of  the  project  are  limited  for  tfie  most  part  to  the 
mountainous  areas,  and  are  considered  woodland  rather  than  forested  areas 
PInyon  pine  and  Utah  juniper  are  the  principal  species.  This  type  offers 
seme  opportunity  for  production  of  pine  nuts  and  posts,  but  is  chiefly 


The  conservation  plan  requires  land  treatment  (chaining  and  seeding)  of 
some  of  the  Pinyon-Juni'per  type.   However,  treatment  is  limited  mostly 
to  key  bench  areas  and  wi-li  only  involve  a  small  portion  of  the  total 
area,  approximately  10  percent. 

Policy  guides  to  preserve  and  protect  wood  land  values  are  covered  under 
w:  i  d ;  :fe  and  recreation  policy  guides  for  land  treatment. 
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MINERALS 

The  only  mineral  activity  of  any  significance  in  the  project  area  has 
been  limited  to  oil  and  gas  surveys.   Cne  oil  well  was  drilled  with  no 
success  in  tha   northern  part  of  the  area  in  the  Pancake  Range.   Several 
oil  we! is  are  currently  in  operation  just  below  the  project  area  -  12 
mi les  south  of  Currant. 

i 

Very  little  attention  has  been  devoted  to  other  types  of  mineral  pros- 
pecting, due  to  lack  of  prospective  mineral  formations.  No  mineral 
activity  of  any  consequence  is  anticipated  in  the  area. 


LANDS 


Land  status  in  the  project  area  is  stable.   Future  disposal  programs  of 
any  significance  are  not  expected.   Low  lands  in  the  area  are  too  saline 
and  higher  areas  are  generally  too  rough  to  be  suited  to  agricultural 
development.  Ground  waters  are  also  limited,  especially  in  the  higher 
vaileys  like  Little  Smokey  Valley.   Little  activity  has  transpired  with 
public  sales;  only  cne  sale  C40  acres)  has  been  processed  in  the  last 
ten  years.  The  lands  nave  been  classified  for  multiple  use  management 
and  are  expected  to  remain  in  This  status  for  the  forseeable  future. 

A  new  Rural  Electri f icarion  Association  CREA)  power  line  has  just  been 
completed  (early  1971)  by  Mt.  Wheeler  Power  Company,  which  supplies  power 
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to  the  Currant,  Duckwater,  and  31  ue  Eagle  areas.  Previous  to  this,  any 
power  generation  was  done  on  •  [-.dividual  basis. 


felephona  service  is  available  at  Currant  and  plans  are  being  made  to 
extend  the  lines  into  Duckwater  and  Slue  Eacle. 
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SOjL  MAPPiMG  UNIT  CESC^irTiCMS 

The  primary  purpose  of  the  soils  map  (Map  #9)  and  the  following  descrip- 
tions is  to  provide  general  information 'about  the  soils  found  within 
the  watershed. 

GROUP  AJ  Torrif I uvents,  0-4$  slopes.  These  soils  occur  in  The  relatively 
young,  long,  and  narrow  alluviated  floodplains  of  Bull  Creek,  Duckwater 
Creek,  Little  Srrokey  Valley,  and  several  smaller  drainages.  These 
floocpiain  soils  will  be  overflowed  regularly  and  white  sage  (Eu.-otia 
Janata)  is  the  dominant  shrub  on  tne  site. 
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These  soils  are  deep,  we  1 1 -drained,  loamy  textured,  I  ighr  colored,  and 
alkaline.  There  is  no  horizon  development  though  they  commonly  show 
stratification.  There  are  no  root  impeding  horizons. 
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GROUP  A2  -  Torrif  iuvents  -  Terr  iothents,  0-2$  slopes.  These  soils 
occupy  the  va I  ley  floor  of  Railroad  Valley  southwest  of  Currant,  Nevada 
They  are  very  ccep,   moderately  to  poorly  drained,  stratified  loam  and 
clay  loam  soils  that  are  salt  and  alkali  affected.  Black  greasewood 
CSarcob;.tus  verniculatus)  is  The  dominant  vegetation. 
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GaOLP  31-  Camborthlds  -  Nadurargids,  0-S£  slope.  Those  soils  occur 
on  the  smooth  lower  alluvial  fan  piedmonts  west  of  Green  Springs  and 
along  the  west  front  of  the  White  Pine  Mountains. 

Camborthids  are  composed  of  nearly  level  and  gently  sloping,  deep, 
we 14 -drained,  loamy  soils,  underlain  by  a  weak  layer  of  cemented  silica. 
Shadscale  (Atrip lex  conferti foj ia)  and  Baiiey  greasewood  (Sarcooatus 
oa  1  I  v'3 '  j )  are  the  dominant  vegetation. 

Nadurargids  consist  of  level  and  gently  sloping,  shallow,  moderately 
drained,  clay-loam  soils  over  a  restrictive  layer  or  duripan.  They  are 
alkali  affected  in  their  subsoils.  Shadscale  is  the  dominant  vegetation 
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GRGL"  '  I  -   Durargids  -  Nadurargids,  G-15/5  slopes.  These  soils  occur  on 
the  slightly  to  moderately  dissected  alluvial  fan  piedmonts:   CI  1  below 
the  Pancake  Range  and  west  of  the  Duckwater  Indian  Reservation,  C2i 
southeast  of  Currant,  Nevada,  and  C3)  in'  Sand  Springs  Valley. 

The- Curargids  and  Nadurargids  occur  In  complexes  across  the  fan  piedmont 
with  no  distinguishable  boundaries.  Black  sagebrush  CArtemisia  nova), 
b|g  sagebrush  (A_.  tr i dentata) ,  shadscale,  rabbi tbrush  (Chrysothamnus 
sap. ) ,  and  horsebrush  CTetradymia  sop . )  occur  on  these  soils. 

The  soils  are  all  we  I  I -drained  with  light-colored  loam  or  sandy-loam 
surface  horizons  and  clay-loam  or  clay  subsoils  about  11  to  20  inches 
deep   over  duripans.  The  soils  are  moderately  to  strongly  alkaline  with 
sodium-affected  subsoils. 

GROUP  S5  -  Durargids,  2-15$  slopes.  These  soils  occur  on  moderately 
dissected  to  smooth,  old  alluvial  fan  piedmonts  of  the  higher  mountain 
valleys  within  the  volcanic  Pancake  and  Grant  Ranges. 

Pinyon-Jun  ; per  (Pinus  monophyjja  end  Jur, [oerus  osteosoe rma)  and  black 
sagebrusn  are  prominent  on  these  soils.   (See  photo  //9) 

These  soils  are  shallow,  well-drained,  with  light-colored,  thin,  loam 
surfaca  horizons  and  sandy  clay  loam  to  clay  loam  subsoils  over  silica 
cemented  hardpans  at  7  to  20  inches  depth.   Reaction  in  the  surface  is 
slightly  alkaline  and  the  lower  subsoil  reaches  moderately  alkaline. 
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;0U?  '-!.'-.■   -  Durcrthlds  -  Durar.gids,  2-15$   slopes.  These  soils  occur  on 
the  b -oad,  smooth  alluvial  fan  piedrr.onts  Ceast  of  the  middle  reach  of 
Duckwater  Creek.)  and  on  dissected  and  broadly  rounded,  upper  alluvial 
fan  piedmonts  (along  west  front  of  the  White  Pine  Mountains!. 

Shadscale  is  dominant  over  the  entire  area  with  blacksage  more  common 
on  the  Kapiic  Durargids. 

The  soils  are  well-drained  and  shallow  to  a  pan  which  will  interfere 
with  root  and  water  penetration.  The  Durorthids  have  a  light  colored, 
sandy  loam,  gravelly  loam,  or  loam  textured  surface  horizons  and  subsoils 
over  cemented  duripans  at  11  to  20  inches  depth.  The  Haplic  Durargids 
have  a  light  colored,  sandy  loam  surface  horizons  and  loam  to  clay-loam 
subsoils  over  a  somewhat  weakly  cemented  duripan  at  11  to  20  inches 
depth. 

GROUP  35  -  Durargids  -  Haplargids,  A-50%   slopes.  These  soils  occur  en 
low,  smoothly  rounded  mountains  of  volcanic  rocks  and  smoothly  rounded, 
old  dissected  rock  pediments  and  alluvial  fans  east  and  west  of  Duck- 
water,  Nevada,  and  along  west  flank  of  the  White  Pine  Mountains. 

c.ack  sagebrush  and  Gal  I  eta  grass  (Hi  I  aria  James i  i )  are  The  dominating 
veceTaY • on . 

The  so' is  are  well-drained,  shallow  and  stoney.  Depths  to  duripans  or 

bedrock  are  common iy  7  to  12  inches.  They  have  thin,  light  colored,  loam 

to  clay  surface  horizons  and  clay  loam  to  clay  textured  subsoils.  The 

_-  i Is  are  moderately  to  very  strongly  alkaline. 

104 


ST 


PHOTO  55 
A  typicjaZ  bZack  aclqz  inbtifpz  occjuAAing  on  Zou  &moo£kZ.y  /loundzd 
moarJjouji&   o<  voZna/ilc  /Lock  hi  Zhz.%5  i>oXJL  Q^ioap. 

Z'j~  35  -  Natrargids,  C-2;o  slopes.  These,  soils  occur  in  the  nearly 
. avei,  smooth  basin-fill  plain  and  peripheral  alluvial  fan  toes  I  opes 
in  Rai lroad  "Val ley  west  of  Currant,  Nevada,  and  in  Fish  Creek  Valley 
northwest  of  Pogue's  Station. 


The  soils  are  11-20"  6e^p   to  cur  i  par.  or  bedrock,  moderately  to  poorly 
dreinec  arc  textures  ranee  from  fine  ;o2~y  ~o  fine.  ~r.e   dominant  vec\ 
Tatior.  on  these  saline  soils  is  shadscale  and  uoland  qreasewood. 
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GROUP  C]_  -  Crycborolls,  50-75^  slopes..  These  soils  occur  in  the  Pancake, 
Hot  Creek,  and  Grant  Mountain  Ranee  above  7, COO  feet  elevation.  The 
soils  are  rocky,  composed  of  steep  and  very  steep,  shaflow  and  very 
shallow,  somewhat  excessively  drained,  gravelly,  loamy  soils  over  bed- 
rock. Rock  outcrop  and  bedrock  comprise  20£  of  the  area.   Pinyon  pine 
is  the  dominant  vegetation,  but  juniper  may  be  important  in  the  lower 
eieVstions.   (See  photo  #4). 

! 

GROUP  C2  -  Durixerol Is,  0-15%   slopes.  These  soils  occur  in  the  high 
elevation  valieys  such  as  Li~rt!e  Smokey  Valley  in  the  western  part  of 
the  unit.  They  are  composed  of  nearly  level  to  moderately  sloping,  well 
drained,  moderately  deep  to  shallow,  clayey  and  loamy  soils  over  duri- 
pans.  3ig  sagebrush  is  the  dominant  vegetation.   (See  photo  #8). 
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APPEND iX  C 

Orographic  lifting  In  the  Duckwater  Unit  for  some  types  of  storms  is 
evider.r  CFigure  4).   If  the  effect  of  orographic  lifting  is  constant,  annus 
rainfall  may  average  19"  annually  at  elevations  above  9,000  feet. 

Utilizing  the  Desert  Research  institute  publication  "Characteristics  of 


r\a  i.nr-a  II  in 


Great  Basin",  the  anticipated  long  term  normal  rain-fa 


• 


curve  was  calculated  for  Rain  Can  ,v'19,  Duckwater  Hydro,  and  Rain  Can  //I, 
Step-toe  hydro;  the  resui-s  are  shown  as  solid  lines  on  Figure  5.  Plotted 
on  the  same  graph  is  The  acTual  3964-1969  rainfall  shown  as  a  dashed  line. 
From  Learner  Bureau  CI  irnato logical  Data,  the  long  term  rainfall  was  plotted 
as  a  solid  line  and  the  1964-1969  average  rainfall  was  plotted  as  a  dashed 
line  for  two  srations,  Ely  A.  P.  (31  years)  and  Adaven  (55  years). 

Since  the  1954-1969  curves  (cashed  Lines)  all  reflect  the  same  shape  and 
the  calculated  long  term  curves  for  StepToe  and  Duckwater  and  the  actual 
.long  term  curves  (solid  lines)  reflect  the  same  shape  differing  only  in 
magnitude,  we  can  assume  they  all  nave  common  moisture  sources  and  that  the 
shape  of  The  -long  term  norma!  annua!  rainfall  curve  will  approach  the 
sna:e  of  mne  calculated  curve  for  the  Duckwater  area. 


• 


During  The  time  period  1 954-; 959,  Ely  averaged  2.35  inches  more  than 
normal  rainfall  and  Adaven  av^.-cceG  .59  inches  below  norma!  rainfall.  We 
may  c::.,..j  that  Duckwarer  received  about  normal  rainfall  during  this 
zzr'.oc,    hewever  curing  this  per lec,  1964-1959,  Duckwater  received  censide, — 
le  above-normal  rainfall  in  Ju  z   and  leas  than  normal  rainfall  curing 
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FIGURE  A 


10  N  12  13 

'    ANNUAL   PREC1R- Inches 


17 
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C^GG^APHIC      LIFTING     IN     DUCK  WATER     UNIT 
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*No  actual  data  is  available  for  areas  aoove  7,000  feet  in  the  project 
area.   Precipi  iSi  ion  in  the  higher  elevations  must  be  extrapolated  from 
other  areas. 
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FIGURE   5   • 

CaZaiL&tzd  Momml  ?A.zc£pLta£Lon  ion.  Vuckuxutzn.  Bcutd  or.  Long 

T&un  ?KZzipsJ&UiQ¥i  RzcxiKcii  Jac,.[  cZij  and  Ada.ve.tz. 

^— 0-.-6S    Average 


A 

/     \ 
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/  \ 

/  \ 


Calculated  normal 
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DUCKWATER    R.C.  19    ELEV.   G2!5 


55  Year  average 
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_z. 


/v    <r  Z£.— cS  Average 
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C ;  \/        AQ         r-  i    r»\  /       /-  *■>  ;;  • 
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TABLE  4  8/ 


ESTIMATED  VAuUE  OF  1970  CROP  FOR  DUCKWATER 


Crcs 

Reported 
Acres 

Average 

Yield 

Ca leu lated 

Droduct :on 

Average 
Va  I  ue 

Per   Ton 

Total 

Alfalfa  Kay 
Narive  Hay 
Pasture 

734 
1,839 
3,853 

3.C27 
1.68  ■ 

0.75 

2,373.45 
3,173.52 
2,929.0 

25.05 
21.81 
21.81 

61,352.37 
69,214.47 
63,881 .49 

Tc^al 

6,531 

8,475.93 

394,948.85 
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TA3LE  5 

COMPARISON  OF  LAND  OWNERSHIP  AND  ADMINISTERING  AGENCY  NEVADA/DUCKWATER 
Land  Ownership  cl  Administerinq  Aaencv  Nevada       Duckwate; 


Department  of  Agriculture 
Forest  Service 

or  me  inxerior 
Bureau  of  Land  Management 
.  National  Park  Service 
Bureau  of  Reclamation 
Fish  &  Wildlife  Service 
Bureau  of  Indian  Affairs 

Atomic  Energy  Commission 

Department  of  Defense 

Federal  Aviation  Administration 


"a .  e  an  c   uoca 


rr  i  vsts. 


"ota I  State  &  Private 


TOTAL 


5,073,6d7 

48,057,092 

254,358 

1,170,548 

2,185,227 

7,810 

817,659 

3,146,494 
2,159 


9,540,006 
70,265,010 


777,660 


3,200 


60,725,004      780,560 
14,053 
9,525,953       10,580 


10,6S0 
791,540 
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The  conservation  objective  is  to  stabilize  the  soil  resource  to  the  extent 
that  is  physically  practical  in  ~tha   vegetation-soil  units  and  vegetation 
planning  elements  oy  increasing  vegetative  cover  to  reduce  soil  surface 
factor  (SSF)  from  present  to  objective  as  shown  in  Table  6  for  Segment  A 
and  Table  7  for  Segments  3  and  C. 

TABuE  6 
FEASIBLE  DECREASE  IN  SOIL  SURFACE  FACTORS  CSSF)  REQUIRED  TO  MEET 
THE  CONSERVATION  03JECTIVE  IN  S£Gy,ZKT   A  Cby  vegetation-soil  unit) 


VESETAT 1 ON-SC i L  UNiT 


Eu;a  Hag  1/3 1  CO 
Saba  Hija  Atco/3150 
Atco  Hija  C.nst/3200 
Arno  Atco.  Chst/3230 
Armr  Eula  Arno/3300 
Arno  Artr  Stco/3310 
Arno  Cr.sr  Eu la/3320 
Arno  Artr  Jues/3330 
Ar.-.o  Atco  Cr".y/3540 
Arno  Atco  Chsr/3350 
Arno  Artr  Juos/5360 
Artr  Arno  Chst/3400 
Artr  Arno  Juos/3450 
Artr  Chst  Or hv/ 3470 
Artr  Hija/3430 
Artr  Arno  Juos/3490 
Arno  Artr  Atco/3500 
~_:a  r~zc  Arno/3500 
Eu i a  Cnst  Orhy/3610 
Artr  Stco  Orhy/5700 
Area  Saoe  Hija/3800 
J los  Artr  Arno/3910 
Juos  i^rtr  Arno/3920 
Arno  Hija/3930 
Juos  Arno  Cain/3950 
?:mo  Juos  Arno/3900 


SS: 


ACRES 

■•  PRESENT 

OBJECTIVE 

4400 

54 

47 

4690 

33 

31 

22300 

33 

26 

2230 

45 

42 

3000 

45 

41 

7650 

43 

39 

6200 

50 

42 

8500 

54 

45 

3250 

34 

33 

5090 

31 

30 

2020 

58 

53 

1610 

66 

20 

1660 

66 

20 

970 

49 

20 

1430 

33 

20 

540 

44 

20 

7910 

54 

.49 

'4150 

61 

53 

1770 

60 

52 

]  690 

38 

20 

3290 

33 

3'. 

3100 

63 

20 

2610 

63 

20 

26060 

34 

32 

20710 

47 

46 

22580 

47 

47 
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TA3LE  7 
FEASIBLE  DECREASE  IN  SOIL  SURFACE  FACTORS  CSSF}  REQUIRED 
TO  MEET  THE  CONSERVATION  OBJECTIVE  IN  SEGMENTS  B  AND  C 
(by  vegetat Ion-sol  I  unit) 


;si 


VEGETATION  PLANNING  ELEMENT 


ACRES 


PRESENT 

OBJECTIVE 

13 

13 

36 

20 

36 

•  32 

27 

25 

37 

20 

37 

33 

33 

23 

.  40 

20 

40 

40 

37 

33 

44 

40 

'  39 

32 

012 

- 

Grassland 

974 

041 

- 

( 1 )  -  Big  Saoebrush 

44100 

041 

- 

C2)  -  Big  Sagebrush 

30965 

f\AO 

- 

2226 

043 

- 

CI)  Black  Sageorush 

10500 

043 

- 

(2)  Black  Sagebrush. 

212631 

044 

- 

Rabb  itbrusr. 

12346 

091 

- 

(1)  Pinyon-Juniper 

13000 

091 

- 

',2)   Pinyon-Juniper 

39923 

151 

- 

Shad sea le 

71653 

141 

- 

Greasewcod 

79766 

151 

- 

White  Sac a 

34625 

TOTAL 


603250 


Rerei 


rcr  IccaTicr.  or  vecetar  lon-soi 


lannlnc 
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CONSERVATION  -  ECONOMIC  ANALYSIS 
Economic  Analysis  of  Conservation  Phase 
Duckwater  Watershed  -  Ely  District,  Nevada 


The  objecT've  of  the  cost-effectiveness  analysis  on  the  conservation 

phase  of  the  Duckwater  Watershed  is  to  find  the  alternative  which 
1 

fields  the  greatest  effectiveness  for  any  given  cost.   Effectiveness 
is  used  when  it  is  not  possible  to  place" a  dollar  value  on  the  out- 
put or  performance. 

The  cost-effectiveness  ratio  derived  from  this  analysis  Is  an  economic 
indicator  of  efficiency,  computed  by  dividing  effectiveness  by  cost. 
~he   annual  amount  of  effectiveness  and  costs  are  discounted  so  that 
tne  ratio  reflects  efficiency  in  terms  of  the  present  value  of  future 
effectiveness  and  costs. 


The  analysis  process  followed  for  analyzing  the  cost  and  effectiveness 
of  jobs  or  practices  needed  to  meet  conservation  objectives  in  the 
Duckwater  Watershed  is  the  "with"  and  "without"  approach.   In  this 
approach,  the  physical  eff ecT  of  what'  is  expected  to  result  with  the 
^z'd   or  practice  is  compared  to  what  is  expected  to  take  p'lace  without 
*. r. e  ^c^s  or  praci  icgs. 

The  first  step  in  the  evaluation  is  to  quantify  the  number  of  equiv- 


s lent  STab le  acres 


W  I  i  I  s-  .  I 


e  lost  "without"  alternatives  (see 


• 


iau  \  <a 


a  8).  An  equivalent  stable  acre  is  a  numerical  exoression  used 


11    i-n  cost-effectiveness  analyses  and  is  a"  function  of  stability  and 
relar.va  productivity  of  The  land. 


Next,  we  quantified  the  increased  number  of  stable  acres  which  will 
be  produced  by  alternatives  (see  Taoles  9,  10,  &  I  I ) . 


Since  all  the  stabie  acres  are  not  produced  in  the  first  year,  it 
was  necessary  to  discount  them  to  the  present.  Tables  12,  15,  14, 
&  15  -now  the  present  value  equivalent  stable  acres  produced.  The 
total  effectiveness  of  each  alternative- was  then  deterrr.ir.ee  by  adding 
the  decrease   avoided  to  the  increase  in  equivalent  stable  acres. 
Future  without  alternative  (present  value  equivalent  stable  acres)  - 
future  with  alternative  (present  value  equivalent  stable  acres).  Tr.'.s 
sum  is  shown  by  alternatives  on  Table  16. 

The  next  step  in  the  analysis  process  was  to  estimate  the  cost  of 
each  alternative  by  determining  the  present  value  of  the  costs  based 
on  estimated  per   unit  costs  of  practices  and  their  effective  life  (see 

; cj ! e  \  i  i  . 


• 


Incidental  development  benefit's,  primarily  AUM's  and"".:nter  and 
visitor  days,  will  be  produced  by  a  conservation  project  in  The  Duck- 
water  Watershed,  When  such  benefits  accrue,  the  effectiveness/cost 
ratio  must  oe  acjusted  according iy.   This  adjustment  was  cone  by 
subtracting  from  The  present  value  of  total  project  costs,  costs  equa 
to  the  present  collar  value  of  development  benefits,  as  shown  en  Tac I i 
18.  The  effectiveness/cost  ratio  is  then  determined  by  dividing  the 

•Tota!  present  valua  ecuivaienr  stable  acres  produced   by  the  present 
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• 


value  or  net  costs.  . 

The  procecure  followed  in  this  analysis  is  outlined  in  derail  in 
BLM  (draft)  Manual  9522 — Cost-Effectiveness  Analysis.  A  5{   percen- 
interest  rate  was  used  for  discounting  purposes  in  accordance  with 
BLM  Instruction  Memo  No.  59-135,  which  was  in  effect  when  this 
analysis  was  prepared. 
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3,300 

7 

471.4 

5.633 

2,673.2 

'  l4l 

^  O"-* 

4,630 

2 

2,345 

1.846 

4,328.3 

131 

32C0 

•  66,300 

8 

8,362.5 

6.33^ 

52,363.1 

043 

3230 

836 

4 

209 

3.505 

732.5 

04 1 

o  •>  rt  o 

1,125 

5 

225 

4.270 

360.3 

043 

3310 

2,863 

5 

573.8 

'  4.270 

2,450.1 

043 

3320 

4,650 

S 

581.2 

6.334 

3,681.3 

043 

'  3330 

6,374 

8 

796.8 

0  •  j  j   • 

5,046.3 

*  04- 

3340 

0 

1 

0 

.343 

0 

043 

•  ^^^>o 

0 

1 

0 

c-3 

0 

043 

3360  ■  . 

TCP 

6 

126.3 

4.336 

631.0 

0^*1 

3400 

610 

4 

152.5 

3.505 

534.5 

041 

3400 

9,000 

4 

2,250 

3.505 

•7  Q  Q  (L     <j 

041 

3470 

5,320 

Zi 

1,455 

3. 505 

5,033.3 

04] 

3480 

5,720 

1 

1,306.7 

2.633 

5,144.3 

^  041 

3490 

2,700 

2 

1,350 

1.846 

W  9;? 

2,266 

5 

434.3 

L    00A 

0  L.Ao  c   • 

^^  151 

1,556 

8 

194.5" 

6.334 

1,231.3. 

151 

3S.0 

1,323 

8 

166 

D.334 

1,051.4 

04] 

3700 

630 

2  " 

3**5 

1.846 

636.3 

04! 

3700  • 

4,000 

4 

1,000 

3.505 

3,505.0 

131 

3300 

6,217 

7 

833.1 

5.633 

5,047.1  . 

3300 

0 

0 

0 

0 

0 

04: 

3450 

0 

15 

0 

10.033 

0 

04] 

3450 

4 

1,125  ■ 

3.505 

3,343.1 

091 

3910 

300 

5 

180 

4.270 

7ob.o 

031 

3S]0 

22,000 

4 

5,500  ' 

3.505 

13,277.5 

03] 

3320 

2,430 

3 

270  * 

6.352 

1,377.0 

osi 

•3320 

18,000 

j. 

4,500  . 

3.505 

15,772.5 

043 

3330 

3,773 

2 

4,886.5 

1.846 

3,020.4 

0$] 

3S:>0 

0 

1 

0. 

.348 

0 

0:2 

0 

0 

0 

0 

041 

231,525 

t 

57,331.2 

3. 505 

202, S73 . 6 

04 1 

54,133 

4 

13,547.2 

3.505 

47,432.3 

_ 

0 

2 

0 

1.846 

0 

- 

\1  Q 1  0 

f. 

9    C=>'J 

3.505 

10,350.3 

043 

0 

0 

4,270 

j 

03: 

OS  1 

0 

4 
0 

22,750 
0' 

3.505 

73, 733. S 

0 

A   :: 

0 

5 

0 

4.270 

0 

# 

29,912 

5  -3"'  4 

4.270 

25 1  ^*7"-1  •  0 

^^  o  . 

25,363 

7 

^,/O^j.o  • 

5.633 

2  i ,  0  0  2 .  C 

045 

* 

i 

'1  Q  1  Q 
4,  O  iO 

128 

303 

.4.336 

4.011.8 

55C>321 -3 

Table  26 


'resent  Valus  Equivalents 


Stabilized 


(I) 


Alternative 


(2) 
ruture  Without  Alternative 

Eauivalent  Stable  Acres 


(3) 

Future  With 
Alternative 


GO 

iota! 
Equivalent  Stable  Acres 
(2+3) 


r.0.  2 

No.  3 


425,917.2  ±y 

-,25,917.2 
425,917.2 


64,530.5 


2/ 


„  */ 


272,453.5  ~ 

4/ 
>50,321.3  ~ 


430,348 
658,381 
576,238 


]_/   Total  Column  7,  Table  V 
2/  Total  Column  7,  Table  VI 
3./  Total  Column  7>  Table  V!l 
4/  Total  Column  7,  Table  VIII 
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Tableis 


• 


■  Comparison  c 


r.-.cr-f- 


>st  and 


:t  i  von  ess 


Subtraction  o~  in::^:;v:c'  D'eve  Ion-ant  Benefits  ~ 


1/ 


to 


•nat  i  ves 


(2) 
Present  Value 
Cost 


.(3) 
Present  Value 
Senefl ts 


Net  Present 
Value  Cost 
(2-3) 


Ko.   2 
Ixoj  3 


$3,013,133 
3,^35,571 
4,256,082 


121,494 

230,870 
550,152 


$2,891,644 

3,204,701 
3,745,930 


is 1  veness  to  losi 


(5) 


Alternatives 


(6) 


(Equiv.  Stable 
Acres) 


'7> 


Value  Cost 


(3) 
;t  i  v 

to  Cost  Ratio 

E/C 

(6r7) 


No.  1 

<vw.   — 

He.  3 


490,843 

976,233 


$2,891,644 
^,20*4,  /u  i 

3,745,930 


0.17:1 
0.22: i 
0.26:1 


J_/  incidental  development  benefits  will  be  produced  by  this  conservation 

project.  These  include  added  values  of  A'JM's,  Hunter  days,  and  Visitor 
.cays.  The  E/C  ratio  must  be  adjusted  to  include  these  added  benefits. 


• 


DEVELOPMENT  -  ECONOMIC  ANALYSIS 

Economic  Analysis  of  Development  Phase 
Duckwater  Watershed  -  Ely  District,  Nevada 

Cost  An a  I vs i s 

Program  of  $562,935  over  a  50-year  period. 

TA3LE  19 
Cost  Evaluation  -  Initial  Cost 

Practice  Units     No.        insta I lation  Cost 


Technical  Assistance 

M/M 

7 

$10,500 

Fences 

Mi. 

7 

8,400 

Seet 

Ac. 

650 

.-  6,500 

Erosion  Control  Structure 

No. 

2 

44,000 

V/ater  Spreader 

Cu. 

Yds. 

200,000 

200,000 

Fiood  &  Sediment  Control 

Structure . 

No. 

1 

•200,000 

Subtotal  .  $469,400 

Other  Costs: 

Engineering  Services  M/M  14  .  18,000 

Administration  of  Contracts  M/M  12  1 2, 000 

Misc.  -  -  20,000 

Subtotal  50,000 

Crane  Iota!  $'519,400 

The  initial  cost  of  $519,400  fcr  construction  would  be  incurred  during 
the  first  year;  therefore,  the  present  worth  would  be  $519,400. 
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► 


Opera 


i  i  U I  i  a 


nd  Maintenance  Cost 


iTS~S 

Fences 

Hater   Spreaders 
FJocd  and  Sedijr.err 
Cpntro!  StrucTi 

Total 


$  550.00 
6,000.00 

J  ,  i;C0  .  00 

$7,550.00 


The  .present  worth  of  $7,850  per  period  for  50  years  at  5.125/*  interes* 

I 
$7,650  X  17.9089  =  $140,535. 


'eta!  Discounted  Cost 

Initial  Cost 
0/M  Cost 

Tots! 


$519,400.00 

140,535.00 

$659,935.00 


shown  are  Those  atTributab le  to  the  development  phase  of  the 
Duckwster  Watershed  Plan. 

i .   A,../.;  .-.ttr  i  butab  !e  to  Cevoiosrrerf 

Approximately  650  aeres  wi  I  i  oe  seeded  i  r.  conjunction  with  the 
water  spread  development.  About  200  acres  will  have  a  new 
level  of  production  of  2  AuM's  per  acre  or  400  AUM's.  The  balar.es 
of  the  area  will  have  a  level  of  production  of  4  acres'  par  AUM  or 

-■--,, 4-  ~  <-\   iiiiMp 


["he  new  total  level  of  production  would  be  490  AUM's  annually, 
present  level  of  production  is  nil. 


I 


The  annual  value  of  490.  AuMls  at  52-.50  each  =  490  AUM's  X  $2.50  = 
$1,225.00." 

Present  value  of  $J,J25  par  year  for  50  years  at  5.J25£  interest  = 
$1,125  X  17.9039  =  $21,933. 

2.  Annuo  1  .-[cod  Ca.TSce  Avoided 

Present  value  of  damage  prevented  at  a  rate  of  $39,512.  annua  I  ly 
for  50  years  =$39,512  X  17.9089  =  $707,615. 

3.  General  recreation  visiter  days,  Including  hunting  and  fishing, 
were  considered  in  this  analysis.  The  proposed  development  would 
not  result  in  a  measurable  benefit  in  visitor  days. 

;,iSiii  -  4>/.i,?-jo   t  o/u/,o.o  -  4>/z.^,bb4. 

Deye I gjomervt  Summary 
Costs  -   50-year   Life   Expectancy 


$519,400 
Operation  and  Maintenance  140,585 


Total  $559,985 

3ene~  jts  -  50-year  Period 


AUM's  Inc-aase  $  21,953 

Flood  Damage  Avoided  707,616 

Total  Benefits  $729,554 

Be ns  f  i."1"-  "^o 2"1-  Rat '.  o 


$719,554/559,935  -  1.11:1 
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APPENDIX  G 


ESTIMATED  WATERSHED  PROJECT  C0Sr 


rUK    LU.-ci,.,1...  j.  J^    A;mU    ULjV  ouui  tuft  * 


• 


• 


• 


• 


.  TABLE  20  •• 
ZNSERVATiCN  Estimated  Watershed  Project  Cost 


1 

[nstal 1 ation 

Average  Annual 
Operation  & 

i  "!"err! 

It :  - 

No. 

455 

Costs 

Ma i  ntenance 

Ma  r.  pov/e r  Req  u  i  re d 

$  50J,600 

$  39,500 

Practices: 

Fences 

Mi. 

335 

502,500 

16,750 

We !  i  s 

No. 

7 

98,000 

1 ,400 

Reservoirs  Stockwater 

No. 

7 

21,000 

700 

Spring  Deve 1 opments 

No. 

34 

111,000 

1,700 

Seed  i  ng 

Acre 

77,900 

745,400 



Pi  pel ine 

MI.  ' 

197 

298,500 

19,700 

Water  Catch -rent 

No. 

46 

590,000 

23,000 

Study  Plots 

No. 

5 

6,000 

300 

Tra  i  i  s 

Mi . 

30 

90,000 



Road  Maintenance 

Mi. 

J  uu 

o ,  ZUU 

$3,059,000 

$  1 1 1,350 

UTner  oos . s: 

Equiprr.ent  Chargeable  to  Project 


1 5 , 600 


S3, 074,500 


$    1.1  1  ,  35C 


rrogrcrn  berv ices    L^0)jj 

Equipment  Net  Charqeable  to  Projecl 


922,380 
12,850 


f 


"0TAL 
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53,984,130 


S    144, 755 


rAB'LE  21 
Estimated  Watershed  Project  Insta! lation  Cos- 


3__  ..J. 


27  i  ce 


Units    No.   Installation  Cost   Maintenance 


-._ ..„;   *.-s:s+p_„ 

!  M .  M . 

I 
1 

i  ? 

! 

!   ]0,5C0 

1 

_ 

Fen cds 

i 
i  Mi  . 

1 

i  7 

i   •  8 . 400 

350 

Sorav/Seed 

Ac. 

j 

l  650 

5,500 

. 

Pipe! i  ne 


i&ater  Soreaders 


Mi 


Cu.    Yd.    200, .000     200,0 


6,000 


Erosion   Oontrol    Struc. 


\o. 


44, c; 


rlocd  &  Sedirr.ent  Control  Struc, 

TOTAL: 

Other  Costs: 

Engineering  Services 

Ac::. I  n  ■  st rat  i  on  of  Contracts 


No. 


KJ-. 


14 


200,000 


469.400 


18,000 


i  \ 


12 


12,000 


1,500 


_  . '— .  .-.._, u . 


20,000 


.-rogrars  services 


TOTAL: 


1    .     i 

!       1  519 

i    7.850 

1         155 

620 

"7  "~  -.  cz 

I 
I 

675 

TJ^ 

I    10.".5 

• 
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